Physical training of lean and genetically obese Zucker rats: effect on fat cell metabolism.
The effects of 6-wk treadmill training program on the metabolism of isolated adipose cells from obese (fa/fa) and lean (Fa/?) Zucker rats were studied. Glucose metabolism and transport, insulin binding, and lipolysis were measured in adipose cells prepared from sedentary control and exercise-trained (ET) lean and/or obese rats. Two- to threefold increases in glucose metabolism were observed in cells from lean and obese ET rats compared with their respective controls. However, the insulin concentrations giving half-maximal stimulation (measuring insulin sensitivity) did not change (approximately 8 microunits/ml in lean and approximately 45 microunits/ml in obese rats). In lean ET rats, glucose transport and maximal glucose metabolic capacity (transport not rate-limiting) were increased twofold and sensitivity of lipolysis to epinephrine was increased three- to fourfold. These were not measured in obese rats. The results suggest that training of both lean and obese Zucker rats increases glucose utilization in adipose cells by increasing both glucose transport and intracellular glucose metabolism. Increased triglyceride turnover is also suggested by the increased sensitivity of lipolysis to epinephrine.